Plasmodium knowlesi induces alterations in phosphatidylcholine and phosphatidylethanolamine molecular species composition of parasitized monkey erythrocytes.
Using high performance liquid chromatography and gas-liquid chromatography, we have characterized the phosphatidylcholine and phosphatidylethanolamine molecular species composition of trophozoite and schizont forms of Plasmodium knowlesi parasitized erythrocytes. Similarly, we determined these parameters in the erythrocyte membranes of trophozoite parasitized cells, unparasitized erythrocytes from infected monkeys before and after a chloroquine treatment and erythrocytes from monkeys that had never been infected. Plasma phosphatidylcholine molecular species composition was also studied. P. knowlesi parasitized erythrocytes presented higher amounts of 16:0/18:2-phosphatidylcholine than the various control cells, which appeared to be compensated for by a decrease in 18:0/20:4-, 16:0/20:3-, 16:0/18:1-, 18:0/18:2-, 18:0/20:3-, 16:0/16:0- and 16:0/18:0-phosphatidylcholines. In the case of phosphatidylethanolamine, the alterations were quantitatively of greater importance and consisted of an increase in, again, 16:0/18:2-phosphatidylethanolamine and a decrease in several species containing 20:4, namely 16:0/20:4-, 18:0/20:4- and 18:1/20:4-phosphatidylethanolamine; also the levels of alkoxy-phosphatidylethanolamines were markedly decreased. P. knowlesi development within monkey erythrocytes therefore appears to be associated with changes in phosphatidylcholine and phosphatidylethanolamine molecular species in the whole parasitized cell. These alterations are also exhibited by the host cell membrane, which provides the first experimental evidence that the parasite is able to manipulate the erythrocyte membrane lipid species composition. The consequences of these alterations on membrane physiology are discussed, as well as the implications that these data may have on the trafficking of phosphatidylcholine and phosphatidylethanolamine in the erythrocytes of P. knowlesi infected monkeys.